Abstract. The history of heavy metal pollution in southern Sydney was reconstructed from wetland sediments using chemical analysis. Seven wetlands along the Pacific coast were examined for present day concentrations of acid-extractable Cd, Cu, Fe, Pb and Zn. Additionally, four of these sites were cored in order to assess past levels of these metal contaminants, changes in organic content and magnetic susceptibility variations. The low nutrient status and closed catchments of the study sites suggested that the pollutants were predominantly derived from atmospheric sources. Surficial sediments were enriched with Cd, Cu, Fe, Pb and Zn levels 5.0, 16.4, 22.7, 8.2 and 22.5 times baseline levels, respectively. In some cases, the concentrations of trace metals were in excess of environmentally acceptable levels. The results show a strong spatial association between sources and levels of pollutants, and the increase in metals levels in sedimentary records corresponds well to documentary historical evidence. This study demonstrates the utility of coastal wetlands in the reconstruction of atmospheric pollution histories, and their particular vulnerability to contamination from airborne pollutants in urban areas.
Introduction
The reconstruction of pollution histories has considerable value in gauging the timing and magnitude of past phases of industrialisation and has been widely used in Northern America and Europe, covering time spans ranging from several millennia (e.g. Hong et al., 1996; Martínez Cortizas et al., 2002a; Kempter and Frenzel, 2000; West et al., 1997) to less than a few hundred years (e.g. Perkins et al., 2000; Cundy et al., 2003; Tuncer et al., 2001; Von Gunten et al., 1997; Gilbertson et al., 1997) . However, the sedimentary evidence needs to be examined with caution, because recorded changes can result from variations in atmospheric inputs, wind regimes, groundwater influx, catchment erosion events, swamp productivity changes, trace metal mobility, catchment fires and the presence of certain kinds of bacteria (Damman, 1990; Clymo, 1983; Aaby, 1986; Alloway, 1990; Kuster and Rehfuess, 1997; Dearing and Foster, 1986; Oldfield, 1977) . Interpretation of changes relies, therefore, on a sound knowledge of local site characteristics: catchment topography and hydrology, climate, sedimentation, vegetation and land-use history.
Heavy metals have been produced in enormous quantities by modern industrial processes (Nriagu, 1996 (Nriagu, , 1979 and their often exponential increase in recent sediments is seen as indicative of human impact on atmosphere and hydrosphere. The vast majority of literature on the history of heavy metals in the environment is concerned with reconstructing the impact of urban and industrial effluent on polluted lake, estuarine and marine environments (e.g. Bruland et al., 1974; Nriagu, 1984; Chenhall et al., 1992 Chenhall et al., , 1994 Zwolsman et al., 1993; Croudace and Cundy, 1995; Ohmsen et al., 1995; Irvine and Birch, 1998; Åström and Nylund, 2000; Santschi et al., 2001; Van den Berg et al., 2001; Eades et al., 2002; Ligero et al., 2002; Ruiz-Fernández et al., 2003) . The reconstruction of atmospheric pollution histories began in Scandinavia during the early 1960s (Steinnes, 1997) and has been widely applied in northern latitudes where ombrotrophic peat bogs, generally considered to give the clearest reflection of atmospheric conditions through time (Goodman and Roberts, 1971; Martínez Cortizas et al., 2002b) , are widespread and abundant.
Mid-latitude and semi-arid regions are strongly under-represented in historical studies of atmospheric pollution due to the lack of rainwater-fed bogs. In Australia, the distribution of ombrotrophic peats is extremely limited, and these often offer poor temporal resolution for pollution studies due to slow sedimentation rates. Australia and New Zealand, however, are ideal locations in which to gauge the environmental effects of industrialisation, having been settled by industrial colonists at the onset of the industrial revolution. They have been geographically isolated from northern hemisphere pollution sources, and the industrial history of both nations is well documented. Perkins et al. (2000) demonstrated the value of coastal interdunal wetlands as archives of atmospheric pollution on the shores of Lake Michigan (U.S.A.), and it seemed likely that a record could be obtained from similar sedimentary basins in Australia.
In southern Sydney, where the predominant geology is nutrient-poor Quaternary Sands overlying siliceous Triassic Hawkesbury Sandstone, a number of coastal wetlands exist in which atmospheric metal inputs are dominant (Johnson, 1994; Martin, 1994 ) and which we contend represent a good archive of air pollution levels in southern Sydney during the past two centuries.
Study Sites
Four major sites were selected for reconstruction of the pollution history, whilst a number of other swamps were sampled to determine modern pollution distribution patterns (Figure 1 ). All sites have closed catchments free of inflowing streams, and all are subject to pollution sources located outside their topographic catchment boundaries. Trenerry Bog is part of a small system of urban wetlands at Trenerry Reserve in the suburb of Coogee, 9 km SSE of Sydney city. The wetlands are
